Transcriptional response machineries of Bacillus subtilis conducive to plant growth promotion.
Bacillus subtilis collectively inhabits the rhizosphere, where it contributes to the promotion of plant growth, although it does not have a direct symbiotic relationship to plants as observed in the case of rhizobia between leguminous plants. As rhizobia sense the flavonoids released from their host roots through the NodD transcriptional factor, which triggers transcription of the nod genes involved in the symbiotic processes, we supposed that B. subtilis utilizes certain flavonoids as signaling molecules to perceive and adapt to the rhizospheric environment that it is in. Our approaches to identify the flavonoid-responsive transcriptional regulatory system from B. subtilis resulted in the findings that three transcriptional factors (LmrA/QdoR, YetL, and Fur) are responsive to flavonoids, with the modes of action being different from each other. We also revealed a unique regulatory system by two transcriptional factors, YcnK and CsoR, for copper homeostasis in B. subtilis. In this review, we summarize the molecular mechanisms of these regulatory systems with the relevant information and discuss their physiological significances in the mutually beneficial interaction between B. subtilis and plants, considering the possibility of their application for plant cultivation.